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AB A deficiency in apoptosis is one of the key events in the proliferation 

and resistance of malignant cells to antitumor agents; for these reasons, 
the search for apoptosis-inducing drugs represents a valuable approach for 
the development of novel anticancer therapies. In this study we report 
the first example of conf ormationally restrained analogs of ceramide, 
where the polar portion of the mol. has been replaced by a thiouracil {[I; 
X = S (II)], [III; X = S (IV)]} or uracil I [X ='0 (V)], III [X = 0 (VI)] 
ring. The evaluation of their biol. activity on CCRF-CEM human leukemia 
cells demonstrated that the most active was II followed by V (mean 50% 
inhibition of cell proliferation [IC50] 1.7 and 7.9 .mu.M, resp.), while 
compds. IV and VI were inactive, as were uracil, thiouracil, and 
5, 6-dimethyluracil , the pyrimidine moieties of compds. II, IV-VI . For 
comparison, the IC50 of the ref. substance, the cell-permeable 
C2-ceramide, was 31.6 .mu.M. Compds. II and V and C2-ceramide were able 
to trigger apoptosis, as shown by the occurrence of DNA and nuclear 
fragmentation, and to release cytochrome c from treated cells. The 
treatment of female CD-I nu/nu athymic mice bearing a WiDr human colon 
xenograft with the most active compd. II at 2, 10, 50, and 200 mg/kg i.p. 
daily for 10 days resulted in an antitumor effect that was equiv. at 50 
mg/kg or superior .(200 mg/kg) to that of cyclophosphamide, 20 mg/kg i.p. 
daily, delivered on the same schedule, with markedly lower systemic 
toxicity. In conclusion, the present study demonstrates that the new 
ceramide analogs II and V are characterized by in vitro and in vivo 
antitumor activity and low toxicity. 
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AB The present invention discloses a process for the prepn. of ceramide 
analog (I; XI, X2 = O, S; Rl, R2 = (CH2)13Me, (un) substituted alkyl, 
(un) substituted alkylene groups with one or more substituents selected 
among arom., primary, secondary and tertiary aminic, quaternary ammonium, 
C02H, OH, polyoxyalkyl and ethereal groups, amino acids, halogen, 
saccharidic portions, providing that between Rl and R2 only one is 
(CH2)13Me; R3, R4 = H, (un) substituted alkyl, (un) substituted alkylene 
groups with one or more substituents selected among arom., primary, 
secondary and tertiary aminic, quaternary ammonium, C02H, OH, polyoxyalkyl 
and ethereal groups, amino acids, halogen, saccharidic portion) and 
pharmaceutical formulations for the treatment of tumors. Thus, II was 
prepd. by the reaction of .beta . -ketoester III, 

Me (CH2 ) 14CH (COCH2Me ) COOCH2Me (obtained by the reaction of Et palmitate and 
propionyl chloride), with thiourea. II shows IC50 of 1.7 .mu.M in tests 
against human leukemia cell line called CCRF/CEM. 



